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A NECESSARY EVIL? 
 

(WHY MASS-BURN INCINERATION IS EVIL BUT NOT NECESSARY 
FOR HONG KONG’S FUTURE MANAGEMENT OF WASTE) 

 



 
 

WHAT EXACTLY IS THE ‘EVIL’? 
 
 
The HK administration says it is a ‘necessary evil’ to put a mass-burn 
incinerator on Shek Kwu Chau island. 
 
We agree that this is an ‘evil’.  We don’t agree that it is ‘necessary’. 



WHAT’S EVIL ABOUT IT? 
 
The HK administration’s proposal is evil because: 

 
 It will not solve the problem of landfill exhaustion 

o Up to one third of incinerated MSW comes back out as toxic ash 
which, after further treatment, goes into landfill 

o It cannot come into operation until 2021/2, 3 years after the last 
landfill is exhausted (on current government projections). 

 
 It means the permanent destruction of coastline zoned for conservation 

and remarkable for its natural beauty. 
 

 It will be very expensive to build and it will run at a significant loss, 
year-on-year. 

 
 It will have a significant impact on HK’s air quality. 

 
 It wastes HK’s Municipal Solid Waste (MSW) by treating it as a 

problem instead of a resource. 
 

 It requires a constant supply of MSW (3,000 tonnes per day) to operate 
efficiently, and so will not encourage waste reduction. 



WHAT ARE THE EVIL ASSUMPTIONS WHICH MAKE THE 
ADMINISTRATIONS’ INCINERATOR PROPOSAL SEEM ‘NECESSARY’? 
 

 Assumption 1: “MSW is a problem, not a resource.” 
 

 Assumption 2: “There’s no time to waste in testing other options 
because we are running out of landfill.” 

 
 Assumption 3: “HK will have to live with a poorer environment until 

longer term solutions are found.” 
 
Each of these assumptions are ‘evil’ because they are each untrue and 
they each support the notion of the MBI incinerator as a ‘necessary evil’.  
 
But that evil is not necessary – and here’s why … 



WHY THE EVIL IS NOT NECESSARY 
 

  With a more rigorous policy of Reduce-Recycle-Reuse, there can 
be much less MSW to dispose of.  The Administration admits this.  
When asked how it will cope between 2019 (when it expects to exhaust 
all landfill) and 2022 (when the SKC incinerator comes onstream), EPD 
says it will rely on more stringent waste management to prolong landfill 
life.  That’s tantamount to admitting it could have done much more 
much sooner to reduce levels of MSW in Hong Kong. 

 
 By using a different technology in a different location, the residual 

MSW can be transformed into useful energy: 
 

o with no toxic outputs 
o at a quarter (or less) of the cost 
o no later than 2017 if approved now 
o with no permanent damage to any part of Hong Kong 
o with no deterioration of air quality 
o operating at a profit year-on-year 



WHAT IS THE DIFFERENT (‘NON-EVIL’) TECHNOLOGY? 
 
There are many alternative technologies to MBI in terms of non-polluting and 
environmentally preferable effects. 
 
However, there is one kind of technology which is especially preferable to 
meet HK’s current MSW needs.  This technology (of which there are variants 
but all use essentially the same methodology) is referred to for convenience 
as Plasma Gasification (or Plasma Gas for short).  
 
Plasma Gas is preferable to MBI because it has all the benefits listed above 
and: 
 

 because it has no toxic emissions, it can be located anywhere 
 it can be installed on a modular basis, with standard units operating in 

series 
 it can be built up incrementally using a smaller land footprint. 
 because it is more efficient in converting waste to energy, it can 

operate at a profit 
 because it can be located next to landfill, that landfill can be mined and 

so reduced – and transformed into profitable energy.  
 
So, as and when more rigorous waste management policies make it 
unnecessary to build more Plasma Gas capacity, existing Plasma Gas 
facilities can continue to operate profitably transforming MSW from – and so 
gradually eliminating – existing landfill.  
 
In other words, Plasma Gas: 

 is not a ‘necessary evil’; but 
 is an ‘incremental benefit’,  a non-toxic cost-effective safety net 

for dealing with excess MSW:  a ‘win win’ for Hong Kong, using 
appropriate technology to maximum environmental and business 
advantage. 



WHAT IS PLASMA GAS TECHNOLOGY? 
 
To understand Plasma Gas, it helps to understand how it’s different from MBI. 
 
MBI is a combustion process which uses an excess of oxygen and/or air to 
burn the MSW. The mass burn process operates with an excess of oxygen 
present and is therefore a combustion process. 
 
Plasma Gas, by contrast, depends on having no oxygen.  It does not burn the 
MSW.  Instead it turns 99% of the MSW into gas, using plasma arc torches to 
create very high temperatures (typically 4000°C - 7000°C).  This ‘syngas’ can 
then be converted into energy.   
 
The remaining 1% of the MSW produces a rock-like by-product called vitrified 
slag.  This byproduct is safe and can be resold as building material.  It need 
not go to landfill. 



IS PLASMA GAS AN ESTABLISHED TECHNOLOGY? 
 
Yes.  The Plasma Gasification technology has been industrially applied 
worldwide for 30+ years.   
 
HK’s administration says it has considered and discounted this technology on 
the advice of Aecom HK, the external consultants hired by EPD to handle the 
technical and environmental aspects of implementing the SKC incinerator 
project.  
 
Aecom is an international consultancy.  Here’s what its US division says about 
Plasma Gas:  
 
"We believe that this technology is not only environmentally friendly, 
but ready for large-scale commercialisation." (Mike Zebell of Aecom US, 
commenting on Milwaukee’s plans to proceed with a 1,200 tonne per day 
plant using plasma gas technology.) 
 



WHERE ELSE IS PLASMA GAS USED FOR TREATING MSW? 
 
 The application of Plasma Gas to MSW is relatively recent, within the last 30 
years.  
 
Most of the Plasma Gas facilities for MSW now in operation deal with 
relatively small volumes of waste. 
 
Their success in treating MSW means that many more such facilities are 
being built or have been approved by municipal/environmental authorities for 
construction. 
 
The table below gives details of MSW facilities now operating, under 
construction or approved. 
 
Location Consortium Capacity 

(tonnes 
per day) 

Operating 
from 

Build 
status 

Comments 

Ohio, USA General 
Motors 

2400 1987 Built Feedstock is 
scrap metal 
(harder to 
process 
than MSW). 
 
98% 
operating 
efficiency 

Mihama 
Mikata 

Hitachi 
Metals 

22 2002 Built Operating 
without 
problems for 
foreseeable 
future. 

Utashinai, 
Japan 

Hitachi 
Metals 

220 2003 to 
2013 

Built EPD say it 
operated 
poorly which 
is why it had 
to close in 
2013. In 
fact, 
operational 
issues were 
resolved. It 
closed for 
lack of 
feedstock 
which meant 
it could not 
operate at a 
profit. 

Tainan, PEAT 35 2004 Built Operating 



Taiwan International without 
incident 

Toronto, 
Canada 

Plasco 100, but 
approved 
to 
upgrade 
to 300 

2008 Upscale 
in 
progress, 
pending 
financing 

Approved 
for 24/7 
commercial 
operation  
by Toronto 
City Council 
in 
November 
2011 

Vero 
Beach, 
USA 

INEOS Bio 275 2012 Built Attains full 
capacity in 
2014 

Wuhan, 
China 

Wuhan 
Kaidi/ Alter 
NRG 

100 2013 Built Alter NRG 
(Westinghou
se Plasma) 
are 
supplying 
the furnaces

Morcenx, 
France 

Europlasma 140 2014 Built Currently 
commissioni
ng 

Teeside, 
UK 

AirProducts 950 2014 Built Starts to 
operate 
April-May 
2014 

Teeside, 
UK 

AirProducts 950 2016 In 
progress 

A mirror 
image of the 
2014 
Teeside 
project - 
Alter NRG 
(Westinghou
se Plasma) 
are 
supplying 
the furnaces

Oldbury, 
UK 

Chinook 
Sciences / 
EMR 

950 2014 In 
progress 

Uses award 
winning 
Active 
Pyrolosis 
technology 
developed 
by Chinook 

Edmonton, 
Canada 

Enerkem/ 
AIEES 

275 2014 In 
progress 

Increases 
landfill 
diversion of 
Edmonton’s 
MSW from 



60% 
(through 
RRR) to 
90% 

Milwaukee
, USA 

Alliance 
Federated 
Energy 

500 2014 In 
progress 

Aecom US 
project 
consultants.  
Design and 
build by 
CorVal-
Ryan. 

Connectic
ut, USA 

SAIC 800 2014 In 
progress 

 

London 
City Airport 

Solena 1400 2015 In 
progress 

Will produce 
jet fuel – 
see further 
Solena 
submission 
to EPD re 
IWMF EIA 

Glasgow, 
UK 

Viridor 550 2016 In 
progress 

 

Belfast, 
UK 

Bombardier 
Aerospace/  

330 2016 In 
progress 

 

Bijie, 
China 

BGE 600 2016 Awaiting 
final 
approvals 

Alter NRG 
(Westinghou
se Plasma) 
are 
supplying 
the 
furnaces. 
Mirror image 
gasifier 
planned to 
double 
capacity. 

 
 



WHO ARE THE ESTABLISHED PROVIDERS OF PLASMA GAS? 
 
From the above table it can be seen that, worldwide, there are multiple 
commercial enterprises with experience of implementing Plasma Gas facilities 
for MSW.  To prepare this document, we have talked to the following groups: 
 
Advanced Plasma Products/Tetronics 
Air Products 
Alter NRG (Westinghouse Plasma) 
Phoenix Technologies 
Plasco 
SolenaTechnip 
 
None of these are listed in the EIA for Hong Kong’s IWMF. 
 
The EPD claims that in evaluating the potential of Plasma Gas for this 
project, AECOM contacted the most significant suppliers.  None of those 
we talked to knew of any such contact.  
 
AECOM has now visited the UK headquarters of APP/Tetronics.  Based 
on this visit, it invited submission of a proposal from APP to introduce 
plasma gas to HK for MSW treatment. 
 
However, EPD insists that Plasma Gas will not be considered for its 
IWMF Phase 1 (the ‘necessary evil’ proposed for Shek Kwu Chau). 
 
Further, APP has received no substantive response to its proposal since 
submission to EPD/AECOM in February 2012, as re-submitted to 
Legco’s Environment Panel for its meeting in March 2012 – a facility for 
which it was prepared to underwrite the entire build cost.   
 
APP has repeatedly stated its willingness to come to Hong Kong to 
discuss the proposal with appropriate decision makers.  



IS PLASMA GAS THE BEST SOLUTION FOR SHEK KWU CHAU? 
 
The simple answer is – ‘NO’. 
 
It’s clear that Plasma Gas is far preferable to MBI in any location. 
 
It’s also clear that the proposed reclamation for Shek Kwu Chau could house 
a Plasma Gas facility for the same or lower cost and with no downsides – and 
many incremental benefits. 
 
However, to substitute Plasma Gas for MBI on Shek Kwu Chau would be 
foolish to the point of being itself an ‘evil’. 
 
The reasons why it would be such an (unnecessary) evil include: 

 permanent despoiling of a particularly beautiful stretch of HK’s coast 
 exorbitant cost 
 delayed operation of the facility beyond 2017 

-  
 



SO WHAT’S THE BEST WAY TO USE PLASMA GAS IN HONG KONG? 
 
Because Plasma Gas facilities are safe to locate near urban environments 
and can be used to mine landfill, the best way to use Plasma Gas facilities in 
Hong Kong is to locate them next to existing or exhausted landfill sites. 
 
There are 13 of these exhausted sites in Hong Kong.   
 
 

 
By locating Plasma Gas facilities in this way, they can be wholly and 
holistically integrated in HK’s overall waste management strategy and so merit 
the moniker ‘IWMF’. 
 



HOW LARGE OR SMALL SHOULD THE FIRST PLASMA GAS IWMF BE? 
 
For the same cost as building the proposed MBI mega-incinerator on Shek 
Kwu Chau, Hong Kong could have THREE plasma arc facilities of equivalent 
capacity (ie. handling in total THREE times the volume of waste as the 
proposed incinerator). 
 
However, such a mega-spend is not necessary. 
 
A more sensible strategic approach is to build an initial smaller scale Plasma 
Gas facility at one or more of the existing landfill sites.  In this way: 
 

 the Administration will remain incentivized to bring in more rigorous 
waste management policies, which everyone agrees are necessary to 
make Hong Kong more responsible for managing its own waste. 

 use can be maximized of existing infrastructure (eg transportation of 
waste) for feeding the Plasma Gas facility with MSW 

 arrangements for pre-sorting and shredding of MSW can be tested and 
optimized before rolling out more broadly if required. 

 should more rigorous waste management policies make it unnecessary 
to build more Plasma Gas capacity, the existing Plasma Gas facilities 
can continue to operate profitably,  transforming MSW from – and so 
gradually eliminating – existing landfill. 

 
Because Plasma Gas facilities can be built incrementally, the initial test plant 
can be as small as 100tpd per location. 
 
However, economies of scale make it preferable to plan for initial capacity of 
around 1,000 tpd per location. 



WHAT WILL A PLASMA GAS FACILITY LOOK LIKE? 
 
In terms of likely visual impact, plasma gas facilities: 
 

- generally use a basic box shape for each modular unit 
- have low chimney stacks (max 30 metres high) 
- can be situated on land or sea with no significant safety risks in the 

event of earthquake, tsunami or other act of god. 
- can be sculpted to suit a low contoured landscape 
- can be easily dismantled 



- WHAT ARE THE PERCEIVED RISKS OF USING PLASMA GAS? 
 
The table below sets out a critique of Plasma Gas in relation to perceived 
potential risks or defects, with comparable criticisms made of MBI : 
 
Perceived 
risk or 
defect 

Plasma – 
how to 
compensate 

MBI – 
perceived 
risk or 
defect 

MBI – how to 
compensate 

Comments 

Can only deal 
in small 
volumes of 
MSW 

Upscale with 
modular units 
in series 

Can only deal 
in large 
volumes of 
MSW  

Ensure 
consistent 
high volume 
throughput of 
MSW 

 

1998 German 
pyrolosis 
plant 
explosion 
leading to 
closure 

100% safety 
record for 
plasma 
gasification 
(as distinct 
from 
pyrolosis) 

In last 5 
years, 
closure of 
plants in UK 
(unsafe 
emissions), 
US (too 
expensive) 
and Taiwan + 
Singapore 
(reduced 
MSW levels) 

Safety: 
Improve 
filters + 
scrubbers  
 
 
Cost:  
Increase 
tipping fees  
 
 
Reduced 
feedstock: 
import waste 
from outside 
HK 
 

Enhanced 
filters 
increases 
toxicity of 
output ash. 
 
Increased 
tipping fees 
politically 
unacceptable.
 
Import waste 
not 
acceptable if 
done at cost 
with attendant 
health risks. 

Requires pre-
sorting and 
shredding of 
waste 

Shredding to 
get consistent 
feedstock – 
sorting 
beneficial but 
not essential 
because 
plasma 
gasification 
copes with all 
kinds of MSW

Requires pre-
sorting and 
shredding of 
waste 

Pre-sorting 
essential to 
remove more 
toxic items 
and minimize 
stoppage 
(dioxin 
emissions 
highest when 
stopping or 
starting) 

 

Few proven 
suppliers 
worldwide 

Work with 
established 
contractors 
backed by 
contractual 
guarantees 

Few suppliers 
able to 
operate on 
mega-scale 

Work with 
established 
contractors 
backed by 
contractual 
guarantees 

 

 



SO WHICH WILL YOU CHOOSE: THE NECESSARY EVIL OF MBI … 
 

 Maximum cost for minimum returns from MSW resource 
 Permanently despoiling pristine coastline / Conservation Area 
 Polluting the environment 
 Adding to HK’s carbon footprint 
 No long term solution to landfill exhaustion 

 
... OR THE INCREMENTAL BENEFIT OF PLASMA GAS? 
 

 Maximum return for less overall cost from MSW resource 
 Reclaiming landfill sites with no short or long term damage to HK’s 

environment 
 No toxic outputs 
 Reducing HK’s carbon footprint 
 Up-scaleable in flexible response to HK’s waste management needs 
 A ‘win win’ solution in every way! 

 
 
17 March 2014 








